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Precursors of a tropical cyclone...
African easterly waves
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Typical Tropical Cyclone Size Lifecycle
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Charley/Frances Core Sizes

Radar Image from National Weather Service: KTBW 19:56 UTC 0811 3/2004 Radar Imtage from Hational Weather Service: KMLB 03:31 UTC 09/05/2004
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THE WARM CORE IS A CONSEQUENCE OF BOTH LATENT HEAT
RELEASE AND WARMING BY SUBSIDENCE

ouUTrLOW OUTrLOW

~ ' W SINKING

UPWARD
MOTION

UPWARD_ E

MOTION \Ef

INFLOW INFLOW



THE WARM CORE IS A CONSEQUENCE OF BOTH LATENT HEAT
RELEASE AND WARMING BY SUBSIDENCE
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Characteristics of a hurricane:

*Intense warm core aloft: Can be
25F warmer than normal tropical
values.

*Winds decrease with height and
maximize just above the surface.

*Highest wind and rain are
concentrated in a narrow ring of
storms around the center—the
eyewall.

HURRICANE INEI SEPTEMBER 28, 1968
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EYEWALL SCHEMATIC




GPS DROPWINDSONDE

* Developed in conjunction with the
NOAA Gulfstream-1V jet aircraft.
First systematic use for intensity
was in 1998’s Hurricane Bonnie.

« GPS dropsondes provide direct
measurements of the winds at low
levels in the hurricane eyewall.

 Dropsonde data reveal that the
structure of the eyewall is very
complex, and can vary
tremendously from storm to storm.




Mean Eyewall Profile
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Friction decreases wind
In the lowest 1500 ft of
the eyewall.
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» Tropical cyclones have characteristic evolutions
of cloud patterns that correspond to stages of
development and certain intensities.
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Sheared Tropical Cyclone

or

,'7{7‘ e LOW-Ie .elf'en..tg’r o




CDO- Central Dense Overcast

The CDO is the green circled area.



TC Cloud Patterns — Developing

| T45 |

Katrina (2005) |G |-| Rita (2005) Katrina (2005) @ Rita (2005)




TC Cloud Patterns - Weakening
7= EXAPLES OF WERKENING TROPICAL CYCLONES

PICTURES TAKEN ONCE PER DAY IN ORDER FROM RIGHT TO LEFT

RIS 1750501240, ARIB

IRUPICAL STURM MOVINB Nl]RT INTO THE WESTERLIES (ALMA 1970)

HURRICANE ENTERING AN AREA OF LOW LEVEL DIVERGENCE. [FERNANBA I972]
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Structure of a Hurricane on Radar Go001301
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Cross-Section of a Mature Hurricane
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Northerly shear
forces most of
the showers
and t-storms to
be on the south
side of the
circulation.
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Hurricane Rita Passing the Florida Keys

Radar Image from Mational Weather Service: KBYX 12:01 UTC 09/20/2005
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Radar Imadge froim National Weather Service: KBYX 12:01 UTC 09/20/2005
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« TIME SCALE OF ONE CYCLE CAN RANGE FROM A FEW HOURS ‘AS
WAS THE CASE OF HURRICANE ANDREW (1992) TO MORE THAN ADAY, .
- AS IN THE CASE OF ALLEN (1980). AT 2 ES
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FI1G. 3. Hurricane Allen: graph of minimum sea level pressure as a function of
time, based on 44 aircraft observations.

CENTRAL PRESSURE VS. TIME FOR HURRICANE ALLEN, 1980: LARGE
FLUCTUATIONS LARGELY DUE TO EYEWALL REPLACEMENT CYCLES




Best Track Intensity - Hurricane Floyd
September 1999
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CONCENTRIC EYEWALL CYCLE
?, HURRICANE FLOYD
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Hurricane Emily Landfall

DEZ Radar Image from Mational Weather Service: KBRO 02:00 UTC 07/20/2005
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Radar Image froim National Weather Service: KBRO 02:00 UTC 07/20/2005

Note the inner
eyewall rotating
inside the larger
eyewall. This is

toward the end of
an eyewall cycle.

Eventually the
inner eyewall
breaks up, and the
outer eyewall
becomes better-
defined, right near
the time of landfall.
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20 Dct 2005
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Eye Of Hurrlcane Isabel on September 11 2003
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Eye Of Hurricane Isabel on September 12, 2003

EYE OF HURRICANE ISABEL 12 SEF B3 1Z2:04 UTC UWA7CIMSS
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